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Tig. 2.
Under this head there are two sub-cases which may be especially noted. The first is that in which the values of U are the same on both sides of the median plane, so that the middle layer is a region of constant velocity without vorticity, and the velocity curve is that shown in Fig. 2. We may suppose that U— V in the middle layer, and that U ~ 0 at the walls, without loss
of generality, since any constant velocity (CT0) superposed upon this system merely alters n by the corresponding quantity — kU0, as is evident from (1). Thus
l>.
and   • Hence
F sinh kb sinh k(b + b') ± sinh2 kb
sinh k (26 + 6') If the middle layer be absent, b' = 0, and
F 2 sinh2 £6 = F 6   sinh 2kb      b
.(20)
in conformity with (44) of the former paper; but the more general result (20) does not agree with (46).
The other case which we shall consider is that in which the velocities U on the two sides of the median plane are opposite to one another; so that
U^-U^V,       A^-A^-^F ...............(22)
Here B = 0, and
G = - &2F2 sinh k (26 + b') - 2k pV* sinh kb sinh k(b + b')
- /*2F2 sinh2 kb sinh kb'. Thus
_w2   _ k2 sinh k (26 + b') + 2/c/u, sinh kb sinh k (b + 6Q+ ^ sinh2 7c6 sinh M7
"
/6-2 sinh k (26
Here the two values of n are equal and opposite; and, since opposite signs, the question is open as to whether n is real or imaginary.
It is at once evident that n is real if p be positive, that is, if Aa and F are of the same sign, as in Fig. 3.
Even when JL is negative, n2 is necessarily positive for great values of k, that is, for small wave-lengths. For we have ultimately, from (23),
We will now inquire for what values of //, n2 may be negative when k is very small, that is, when the wave-length is
..(23) are of
